b * m # & ff 

JAPAN PATENT OFFICE 



PCT/JP2004/018310 
lb. \ 2.2004 



v>&|J^i:ra — t?*&i t * 8E 9§ I - & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^ f M f T v ,- B 2 0 0 3^12^ 9 H 

Date of Application: 



mm 2003-411079 



EH I f t 
Application Number: 

[ST. 10/C] : [JP2003-411079] 



m M A 
Applicant(s): 




ttiIE#-5§- miE# 2005-300331 



M2 0 0 3-4 1 1 0 7 9 



: l/E 



[***] 
HEM*] 

HtSA) 

mm**] 



Q032003001 
B22F 9/08 

jwcaafiacT^s^* 2 - 1 1 - 1 itajfeAm^^^w^ % 

000173809 
100101236 

mm. mz. 

042309 
21, 000 R 

&ftffi£<omm i 
ra« 1 
i 

mmm i 



ffiiE# 2005-3003319 



2003-411079 



^-v* : i/E 



1 1 

o 

[lit 3 ] 

it*aixii2i:*v>-c, TttffSi&JftBtoM^ 9 o or- 1 5 0 0t;T~&££i:£^m 
4 ] 

[t&*« 5 ] 
6 ] 

[1**3(7] 

lt*« 1 ~ 6 (DWtiiPiZ&^X, mmjfcm V-^mt^-9 0 . 3 ~ l 5 a t m%<D 

[»*« 8 ] 

\mim 9 ] 



mtiE# 2005-3003319 



# m 2003-411079 



^-v ! 1/ 



[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 

faUtf, F, N, C, S, P, N i V-7LtzWHt?-? >£Jtti£U IIF-^ 
) o 

[0 0 0 5] 

%;2tix^Z> (WftXM 1 ~ 4 ^#bs) 0 
[0 0 0 6] 

^mtfx<Dik&xmfritL?zik¥mmmik?-?>-t)*n-T i o 2 - x c 

x 5 3 5 nm^T^^f W^t^ft^S (^Mm^iSfc 2 #RS) o 

[0 0 0 7] 

[0 0 0 8] 

mmxh^tzo 

[0 0 0 9] 

m^m. i] ti2ooi-2 0 5 io3 (#tm^$&H) 

[#^^2 ] &m 2001-205094 (*mW*<0$&B) 
[#^m 3] #12 0 0 2 - 9 5 9 7 6 -5§-<2r$fc (^W^cOfgH) 
[#^^ 4 ] URgK&P^fil 0 1/1 0 5 5 3^>7>7b (fi!*<7)$&B) 
(iiirai) Shahed U. M. Khan et al. , SCIENCE 
Vol.297, 27 SEPTEMBER 2002. p. 2243-224 

5 

[*#K : ^2] R. Asahi et al. , SCIENCE Vol.293 
13 JULY 2 0 0 1, p. 2 6 9-2 7 0 

[0 0 10] 

ffiSE# 2005-3003319 



#M 2003-411079 



2/ 



[aw***-* * tzvxo^wa 

[0011] 

frt-tZ>%-m%1f**'?S 0 0'C^±O^jt^^L-C^K-7'm'fb^^> : Sr ; ff*^t 
[0 0 12] 

JWfrfrLfcttJRT K-y$tL*fcje>*», ^«jfeja5»ll ! Sr*rl-* fcRll^t-WAtt^flEttfc^ 
[0 0 13] 

[0 0 14] 

3ft»3ft»*IS2 0»«kTtt, ^^>Xl±m'fb^^> : t^'fb7K**#tf'«^^^^T'9 0 

ot:ja±^iaKT?«ij«"t*i incj: e> *l a &*K-:/Kft Rm^9 >t 

[0 0 15] 

i 5 o ot:T?*atfc*#«fci-&^*K-yBi'fkf-^>o*3t*S^*ao 

[0 0 16] 

*»**nt3ott» , ett, * yxitmft*?- 9>(omj&*9 oot-iso oran 

^) o 

[0 0 17] 

j&ffc** * 3 0 £S% ^ tr £ * •* * K - ^Bft-fb^ * >©«ft*S K * *> „ 
[0 0 18] 

> t&mm&htzvm-? K-^*r.*fco^ "Pr«3fcicj«pffl*^ri-a tiw^ 

[0 0 19] 

rf, »5MKt * £ 1 4- #m t-t&MM K— -/BMt * > o 8; * a o 
[0 0 2 0] 

[0 0 2 1] 

^n^ai 6 (ommt. mi~~4<Dffltifr<Dmm-&^r^ mm^-fiyxizmk^fy 

[0 0 2 2] 
[0 0 2 3] 

if, 0. 3~i 5 a tm%<oRm*^irzzt*mwLk^zikmv--7mii i }-*y<o& 

[0 0 2 4] 

tblE^ 2005-3003319 



8&m 2003-411079 



3/ 



frfr&mKDmm-eii. W&tLfc&afcK-^BMtf-^M^ 0. 3-1 5 a tm%^ 
[0 0 2 5] 

^^<^H8^S#{i^ f£l ~70^^0j«Ki3V>-C, |&|B^K-^m^^^> 
<D¥vt>-*mi) s , 3 0 0J^±t?*^i^^#m^1-^>^#K-^'fb^^>^^* 

[0 0 2 6] 
[0 0 2 7] 

^ H & & o 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

tiSIMotUVo ©5fc#U±. 5 nm~3 0 0 ,« m@JftT?**U* % # 

[0 0 3 2] 

*v>tt N 7frl£<7)®Hb^* • £fflv>T^ * fc? > =/ - X 

[0 0 3 3] 

*p^f^>f : £:R'ffc7K**^^-t1-^>#H^,^fc L, 9 0 or- 1 5 0 0 T^iSJgT'M 

1 5 0 0 t^SST'ISiltS Ctt^So 
[0 0 3 4] 

0!lx.i±\ JH&lTAs LPG, 3-?yff7.^ -fu^y-ffT,^ T-tTU>m 

tiiSE# 2005-3003319 



#M 2003-411079 



4/ 



[0 0 3 51 

fc, ^b7KS=Sr±^ti-^,#H^:^^{i, ^MbTfcSm^k #!lx.{4, 

*fflv»40#J:<, COfc-frO i(&3 0 0 0*CgjRt?*a o 

[0 0 3 6] 

fiffiT&jft-ttitf 4v>^ i©aF^O«UfittSt*»3&*9 0 Ot^±fcinafcS:fc&tfc*v> 

i£ fc EMMA L Vm Xj&Mir Lv» e 
[0 0 3 7] 

0 O'CJSU:, flP i L< f*9 0 0 TC~ 1 5 0 OtT'Jb «K *fe£P$ L < (4 1 0 0 0^-1 2 

[0 0 3 8] 

c:wajK*#oieHt?«^-r*fc, e^-^TO j 3ooM±, Sftu<t45oom 

±, ZhKikf-t L< {4 7 0 0, L < {4100 0 &±0&* K- :/SMbf- * > fr|£ 

[0 0 3 9] 

^ci^ 8 5 ox:mm.<Dum%v&tiim%t) , ttz, Qt&frb&mztix^&m^vm.^- 

X£ K-^UT i -0-X*^i-4m-fbf-^>fc<>*&«J, ^**ifctt»^*tc^ 

|Sj±U L fc#*e>*L<& a 

[0 0 4 0] 

1 5 a t m%, jfi L < {4, 1 a t m%~ 1 0 a t m%-g-^-t K- > i 
[0 0 4 1 ] 

gft, 4 0 0 nmtotft^i:i)£.|U jtMft LTf^fflf^ i^4 0 
[0 0 4 2] 

[0 0 4 3] 

^W*feT'#t ) ^^K-7'm<bf-^>{4. WAtf-KflEfu 00 AWT, BWkVi 

fcv&tm v-ymt^- * > a. tr ? * - 300 #t u < t4 5 0 0 

ZhKlftt L< {4 7 0 0. t< {4 1 0 0 0&±X$>Z> o 

[0 0 4 4] 

*i§ig^-c#ib*L*^K-7 p ^bf-^>{4. i^fm^^^ iMmm. 

mSE# 2005-3003319 



#M 2003-411079 



5/ 



[0 0 4 5] 
[0 0 4 6] 

\zfc&Lxm*pw&utt<vfcjjm&mti*Ai--)\'ttM% £*wmirz> z t ^kspji 
ltv^^ ^hbj^^ & i & ^tn k- ym^fb^ * > iw k £ <o x n % mmm^-mm 
mtLx&mLtzm&K, mu^m.m^T^^xiiik^mm'k, &v i KBj3mmw> 

£ mm X § . t tz mtti ± «5 * >r - * fS ti*$ z frffi-T & - 1 # & t v> ? m £ # 
[0 0 4 7] 

jar, «CT^^^T*^^ $ h Kmm^mM-tZo 

[0 0 4 8] 

1 ~ 3 ) 

^3 0 0 0 *C<DT*i1-V>>X$k*m^, BZO. 3 mmOf^ 1 1 0 0VXj& 

»j 1 ~3 fc-r^.) 

[0 0 4 9] 

^^«^i~3o^K--/m-fb^^>/i(i, ^-r^^mm^-t t #0, tio 

2 - x Cx £>5H : -flia££4E5E-r& TiOi. 7 6 Co . 2 4 

8 a t m% : HMM 1) , TiOi. soCo. 10 Ufrm^M®} 3 . 3atm%:| 

MW2) , T i Oi . 9 5 Co . o s QStfSt^Sl . 7 a t m% : 3 ) t%2> 0 

[0 0 5 0] 

(J£«e#l 1 ) 

[0 0 5 1 ] 

(tt«J 2 ) 

mt Ltzo 

[0 0 5 2] 

({^f£<f£lj i ) 

Ltztz.%^ nt&ffli<7>®.mi±. ¥v*-xmm-t) f i 3 4 o t-m^mxib-otzo — ^ it 

mi 1 <omk?- 9 tf * # - 16 0t^o/; 0 

[0 0 5 3] 

19 7 1) ^<b?lffl) ^#-^T^-r 0 
[0 0 5 4] 

*x*)i> -mmmx$> & ^ t h titz 0 

[0 0 5 5] 

(tum 2 ) 

fcbfiE# 2005-3003319 



Wm. 2003-411079 



6/ 



7 Ot^-f-fL-FtlHifcLfco WR*#«t, ESI 2. 4mm(0S iCSfcfcWSlN, TO 
IS2 Omm/s e c, Hi^iiK 1 mmKT. 1 0 0 0 0® t Vtz 0 
[0 0 5 6 J 

[0 0 5 7] 

(HMfcW 3 ) 

[0 0 5 8] 
[0 0 5 9] 

(wsm 4 ) 

*Jfc«l-30jft*K-^BMb^^>*JR*r, X^m^^W^S (XPS) T~8i 
[0 0 6 0] 

[0 0 6 1 ] 

3£L;fcfc*J»K T i 0 2 - x C x 0^*jS*«5£-rai:. *ti?ti, TiOi. 7 6 C 
0.24 (Jt3fc£"« 8 a t m% : HWJ 1) , TiOi. 90C0. 10 (Rfft^tJ: 
ft 3 . 3 a t m% : 2) , TiOi. 95C0. 05 (RSf^4 1 . 7 a t m% 

[0 0 6 2] 

1 ~ 3 attfjfctfcei 1 , 2 ^«l<Dtl^tt^> Oriel ft*)* y * u * - * 

mw-?*iMt<Dmizwj±* 0. 3vennnu »i$£Lfco 

[0 0 6 3] 

, iitii^Ltv^j:^ ^*K--/a^l 0 a tm%^ix.ai:ilfi»t4 

T, ^ K-^g/On ~ 1 0 a t m^tgSKftfitt* 1 ** C i & iifc 0 
[0 0 6 4] 

TUJRift-C^SJttSEfflll. 2 jfc«iiE*JK*»*L</h$ <, J.o'ifc«ift 

JR» UlOn miKti Lit tf*B«> <b *ifc 0 
[0 0 6 5] 
(fjftl&Bfll 6 ) 

mrnn i ~ 3 Rvstm* 1 , 2 o*jutKov»r N T^^as^^*^-^^ 

^7^**6^0 Clit, Ew 8 li, Tfc^SH^Simffi (=1. 23V) , Eappfi, 

mms. (=0. 3v) , n±. saftb6Sftie-c*4o 

[0 0 6 6] 

tiiSE# 2005-3003319 



#® 2003-411079 



7/ 



[&1] 

[0 0 6 7] 

S> -2) o 

[0 0 6 8] 

IiWl-3<0tMx^ji/f-M$(i, ^L<i^<s tI4 5 0 n 

•9, 3 5 0 nmJslT-ett 1 0 %£®£&2&W#ibtL& Cl btftefr-oizo 
[0 0 6 9] 

%itm, 2xm«i«cowt, ^ttu^o m*« 

■fctc— ttftUfflv»fc*L*T-fe h T/Wft K 1 0 0 0ml <D if 5 x&MtKSR 

K57^ — CfflljtLfco 4*5, #tlOWli8. 0 cm 2 £ Lfco 
[0 0 7 0] 

El 4 fcjjr*-o BI4 fcli, T-t h 7W KM*mi»Jt^co^B#^^ 
[0 0 7 1 ] 

[0 0 7 2] 

(ftt*0O 8 ) 

[0 0 7 3] 

[0 0 7 4] 

(fHJfefl)4~7) 

[0 0 7 5] 

HWJ 1 ~3 fcHttfcl, Hi3 0 0 or^T-t^V^iAcsfe^fflv^ m% 0 . 3 mm^f-^ 

feiooot, *&iioot, &i 2 o or, ^150 ox:-c-5-*L-etL«5^-r* 

[0 0 7 6] 

mmm s ~ 1 1 ) 

T-bf-VV^cO'ftt)!? K5c£$;!f*;Aci££ffiv>, 1 0 0 0 V, HOOt, I 2 0 0t 
„ 1 5 0 OWTjryfoi-Ztim&mL. f ^ >«^ffitf 5 0 0 n mO^f K 

aiaE# 2005-3003319 



#M 2003-411079 



8/ 



[0 0 7 7] 

(Jfc«W3, 4) 

^«t5JT^^C*«:fflv>, *S)8 5 0t, 1 5 5 0 tT?*-* ^fcfcj&jSLfco 
[0 0 7 8] 
(JfcKfll 5 ) 

7^\y>'X^m^\ ifel 5 5 CC-C^^^Sr^Lfco 
[0 0 7 9] 
(ttlltffl 9 ) 

[0 0 8 0] 

i« JH/MfXTS 5 0t;-CO»«fe-C«try *-^«SEl 6 0 «Mfc«ILjM»fc*L* 
frvtztf, 1 0 0 0 t&±T**fej£ Lfc£*fc0l 8-11 -CJi tf y * -*?RflE 6 0 0 OtfLRtf* 
#P>tL^o T^f-V>^^Srffl^7t»^04~7O ; Km'e«lf y ^7-X®JSl 2 0 

0^»«Wb^fCo ^&if*W7*<}-\/Z'if*<D®fl<n®<k*>, 1 5 5 0tf 

[0 0 8 1] 

[§U] 















1 0 0 o°c 


12 0 0 






1 loot 


12 0 0 






1 2 0 0°C i 


12 0 0 






1 50 0t 


1 2 0 0 i 


mmms 




lOOOt 


6 0 0 






1 loot 


6 0 0 


mtfcm i o 




1 20 0t 


6 0 0 


mmm 1 1 




1 5 0 0°C 


6 0 0 






8 5 0t 


16 0 






1 5 5 0°C 


mm 






1 5 5 Ot 


mm 



[0 0 8 2] 

mmm 1 o ) 

mmm 4-11 &v&nm 1 , 3 <7)ticov^, 5 1 iwk, #«iiifc**u 
0. 0 5Mitt > y f7^mWL^Mmt<omizms.i:o. 3veMrau 3oonm~ 

5 2 0 nmO^«rBg#tL-C3femM«^illJ^L^o 
[0 0 8 3] 

H 7 Kjjtto H!7^t± % #?>tL^IiSfKjp *lttECP (V vs. 
SSE) K^LT^LT&^o Jfc«HJ0 1 <nmm*> Wr*t r7F-? 0 

[0 0 8 4] 

&Jfe«4~6, 8-1001000X3- 120 0tT?«JftL;fc£HfcK-?lfe 
«4-6 0«RO^«tLTV>*Cfc^*>5&»o7to 8 5 0 *C-Cj!ft*LfcJfc«« 3 X 



miE#2 005-3003319 



#^ 2003-411079 



^-v! 9/E 



[0 0 8 5] 

RfcH, Rm, l&^*t*^»m^#'b^^^!6S^« D p : S:^«t-'&- t 

[0 0 8 6] 

[mil &mii<n&wmmtm<Dm&*mirm-cjb& 0 
im 2 ] tuitei 5 ojt«atMo&sii&«Ftt*^i-Bit?**o 

[HI 3] IW«6 0*i*>i'^-IEJ^*OW^***-*-H , C**o 
[Hi 4] KK«7^*IW»Ott*«:^"rBI-C*&o 
[El 5] «*K«8 0|»?f|i5KOiBf*«:^-riaT?*4o 
[H6] |*JK«9«>*JRw«!I«l^®«:^i-BlT?*So 
[H7] SWMBl 0Oje*«:^-tia-C**o 



miE# 2005-3003319 



$fcm 2003-411079 



1/ 



mm 

[mil 




0 200 400 600 800 1000 1200 1400 
If?*— XWt H v 



[12] 




X (nm) 



ffifiE# 2005-3003319 



mm 2003-411079 



2/ 



[19 3] 






tBIE# 2005-3003319 



# M 2003-411079 

[me] 



*-z? : 4/ 



(a) JfctfeffU 




tiiSE# 2005-3003319 



mm. 2 0 0 3 -4 1 1 0 7 9 ^- V \ 5/E 



[17] 

CD <3" o cq r- 




tBSE# 2005-3003319 



#M 2003-411079 



l/E 



mm 



tbfE^F 2005-3003319 



#12 0 0 3 -4 1 1 0 7 9 ^-v: 1/E 



^ffil^ff #M 2003-411079 

50302029237 

$B^t ^3iiH^±^ 0 0 9 4 

fPJ&B ^15^121100 



mma] ¥^15^12^ 90 



ffilE# 2005-3003319 



^-y: l/E 

003-411079 

m m a m & m m. 



[000173809] 
l.^M^^B 1 9 9 0^ 8^2 9H 



ttJiE#^- miE#2 0 0 5 - 3 0 0 3 3 1 9 



Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/JP04/018310 

International filing date: 08 December 2004 (08.12.2004) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2003-411079 

Filing date: 09 December 2003 (09.12.2003) 



Date of receipt at the International Bureau: 10 February 2005 (10.02.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



